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I. INTRODUCTION

When traveling on many of today's modern highways, the
motorist must travel with his headlights on high beam to utilize
the full sight distance available to him. Because of the ob-
jectional glare to which the oncoming motorist is subjected during
this type of travel, some form of headlight glare screen is
becoming necessary.

Several types of glare screen are in use today, the most
common on California's highways being shrubbery. Wood or metal
fences placed parallel to the centerline of the highway and inter-
mittent wood and metal fences placed in a louvered pattern or
90° to the centerline of the highway are also being used, as are
corrugated plastic panels.

In order to evaluate the effectiveness of several other
types of material for use as headlight glare screens, an installa-
tion consisting of 1000 feet of each of six different types of
glare screen on a State of California contract near -Oakland was
proposed in January 1962. Due to an unavoidable delay in the
procurement of the required funds for the Oakland contract, it
was later decided to install 5,957 feet of glare screen, composed
of six different types of screen material, on Highway 101, Road
1V-Mrn~-1-C, C Mad, between 0.2 miles south of Tamalpais Road
Interchange and Corte Madera Creek, north of San Francisco, Calif.

The work was done by contract and supervised by State of California

Divigsion of Highways District 04 personnel.

The following types of glare screens mounted on the Standard
California cable-type median barrier were proposed for testing:

1. Chlorosulfonéted polyethylene _coated nylon. webbing
to be woven horizontally in the two inch galvanized
steel chain link mesh (see Exhibit 1).

2. Polypropylene webbing to be woven horizontally in
the chain link mesh (see Exhibit 2).

3, Prepainted aluminum slats to be inserted vertically
and at a 459 angle in the chain link mesh (see

Exhibit 3).

4. Amorphous phosphate-chromate (Alodine) color treated
aluminum slats to be inserted vertically in the chain

1ink mesh (see Exhibit 4).

5. Expanded galvanized steel in lieu of chain link
fabric, retaining the cable feature of the barrier

(see Exhibit 5).
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6. anded prepainted aluminum in lieu of chain link
fabric, retaining the cable feature of the barrier
(see Exhibit 6). ,

The objectives of this test series were:

. 1. To test the effectiveness of each type as a head-
1light glare screen.

- 2. To test the durability of each type in a coastal
environment.

3. To determine the relative maintenance costs and
ease of replacement of damaged sections.

4. To obtain valid initial costs for each type of
glare barrier.

A seventh type of glare screen consisting of prepainted
roll-formed aluminum channels inserted vertically in the chain
1ink fabric was added by the District 04 maintenance forces
adjacent to the test site, for evaluation.(see Exhibit 7).

The contractor was Wulfert Company, Incorporated, P. O,
Box 190, Pleasanton, California.
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II. SUMMARY AND RECOMMENDATIONS

The evaluations of the seven types of glare screen are

listed in Table I below:

TABLE I
LENGTH RELATIVE AVERAGE COST PER A\égg$G§F%%sglfng
. EFFECTIVENESS MAINTENANCE
TYPE IN oF DURABILITY cosT EASE OF FS?_E;?EF 28222’,?3” f,'{:fé%%?fgr% AVAILABILITY
FEET [GLARE SCREEN H L |REPLACEMENT o, cniER COMBINATIONIEXISTING CABLECHAIN
123 45 LINK MEDIAN BARRIER,
ROLL FORMED
PREPAINTED ALUMINUM| 24 GOOD GOOD 4 FAIR 8389 sI.25 STOCK
CHANNEL
PREPAINTED EXP AL.
{INTERSTATE GreeN)| 941 GOOD GOOD 5 GOQD 3.94 [.61 STOCK
GALVANIZED EXR STEEL} 1000 GOOD GOOD 5 GQOD 4.38 2.05 STOCK
PO e~ | 1000 | FAIR FAIR [ POOR 5.27 2.63 SPECIAL
ORDER
NYLON wEBBING | 1016 | FAIR POOR [ POOR 5.72 3.08 SPECIAL
ORDER
orepante [ERTICAY 500 | POOR | GOOD 3 POOR SPECIAL
ALUMINUM
6.67 403
SLATS  lniaconad 1000 | FAIR GOOD 2 POOR ORDER
ALODIRE
coLon TREATED | 500 | POOR POOR 3 POOR 7.14 4.50 SPECIAL
ALUMINUM SLATS ORDER
NOTE: THE AVERAGE BID PRICE FOR THE CABLE-CHAIN LINK MEDIAN BARRIER WAS $2.64 PER FOOT.

The prepainted expanded aluminum appears to b
The prepainted material is

leasing and

desirable type of glare screemn.

sufficiently resistant to corrosion and offers a p
It is available in any of 20 standard

uniform appearance. :
colors in minimum quantities of 2500 lineal feet.
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the Interstate green color used for this project is a stock item
and is available in any quantity. The mesh does not decrease
the effectiveness of the cable type barrier in any way (see
Exhibit 8). An added advantage that the expanded metal has over
the slats.and webbing is that while the expanded metal screen
will permit no light to penetrate at viewing angles of approxi-

: mately 30° and less with the screen, the visibility through the
barrier at a viewing angle of 90° with the screen is virtually
unrestricted (see Exhibit 9).

It is the recommendation of this department that the pre-
painted expanded aluminum mesh be used for glare screens in all
locations requiring glare protection on a cable type median
barrier. The expanded metal sheets can also be fastened to
existing chain link fabric in locations having the cable type
of median barrier. Repairs to the barrier should be made with
sections of the expanded aluminum only. Exhibit 10 is a tenta-
tive specification for prepainted expanded aluminum mesh.

CHhPBEE=urwvrfasto.com
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III. STUDY PROCEDURE

The installation of the six types of glare screen was
done by contract and supervised by the Division of Highways
District 04 personnel. The district resident engineer was
Mr. Carter C. Reaves. The field observations included day
and night visual inspections and both still and motion pictures

taken during day and night.

Close observation was made by District 04 comnstruction
personnel during erection of the screens to determine the
relative ease of installation.

Information on maintenance problems was supplied by
maintenance personnel in District 04.
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IV. DISCUSSION

It has been found that '"the effectiveness of the cable-type
barrier in retaining a high speed impacting vehicle is not
materiﬁlly affected by deletion of the chain link mesh from the
3ystem , (Reference 1). Reference 1 further states that it is

probable that the chain link mesh provides a psychological

- assurance to some motorists that a positive barrier does in fact
exist, Therefore, should the chain link mesh be deleted,
particularly on a narrow median, some type of screening material
could be substituted for the mesh. This screening may be in the
form of plantings, expanded metal or other metallic or plastic
materials." Thus, the efficiency of the cable-type median barrier
would not be affected by the addition of any of the glare screen
materials tested.

All seven screening materials were effective in reducing
headlight glare to some extent when properly installed. The
ability of the nylon webbing to adequately prevent glare from
the headlights of approaching vehicles after an extended period
of service might be impared by its tendency to curl, thus forming
gaps between the webs (see Exhibit 11). Tgese gaps in the
webbing allow a distracting but not disabling amount of glare to
be transmitted into the driver's eye. The polypropylene webbing
did not curl or sag noticeably after five months as the nylon
webbing did. However, extended periods of service with greater
temperature variations might cause excessive curl or sag to
develop, thus decreasing the efficiency of the barrier in pro-
viding glare protection.

The effectiveness of the prepainted and amorphous-chromate
color-treated aluminum slats was decreased because of the
inability to eliminate the flicker caused by the headlight beam
passing between them. Although the vertical slats reduce head-
light glare, the flicker can be objectionable due to the
distracting effect it has on the driver. The flicker is less
noticeable for the slats inserted at the 459 angle with the
median surface but is still great enough to be objectionable.

The expanded aluminum eliminates all the light transmitted
by the headlights of ggposing vehicles for the critical viewing
angles of less than 3 with the screen. The possibility of

- unobstructed vision through the glare screen at angles agproach-
ing 90° makes travel more pleasant for the motorist and is of
extreme value to law enforcement personnel.

Very little corrosion was evident on the metallic types
of screen with the exception of the amorphous phosphate-chromate
color-treated aluminum slats, which were moderately corroded
after approximately five monthe of service in this coastal
environment (see Exhibit 12). These amorphous phosphate~-chromate
color-treated aluminum slats appeared to be the most susceptible
to corrosion, but their effectiveness as & glare screen was not

ClihRDE—nmny~fasHe-ce-
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“hindered by this in the current short five month exposure. It

appears, howevgr, that corrosion could develop into a maintenance
problem for this material after an extended period of time in a
coastal environment,

The cut edges of all the other precoated metallic materials
are the most susceptible to corrosion. The possibility of the
need for further protection of these uncoated edges was not
determined, but methods may have to be developed if edge corro-
sion becomes a problem with longer exposure. After this five
month observation period, no edge corrosion was visible on either
Ehg galvanized steel or the prepainted aluminum expanded metal

abric,

Nylon webbing does not appear to be as durable as the poly-~
propylene webbing. The nylon webbing faded objectionably and
curled and stretched during this short observation period. After
five months, there was little noticeable fade, and very little
curl and sag in the polypropylene webbing. However, this material
may also develop an undesirable amount of curl or sag after a
longer exposure period.

The cost of replacement of the aluminum slats and the
webbing is very high. The requirement imposed by the insertion
of slats or weaving of webbing in the chain link mesh greatly
increases the amount of time required to make repairs on the
barrier. Because the safety of the maintenance personnel while
repairing the barrier is of great importance, it is desirable to
minimize the time the crews are exposed to the hazardous condi-
tion of working in the median area. The vertical slats or
webbing can be pre-inserted in the mesh, but this would require
unrolling the chain link fabric in the maintenance yard, insert-
ing the slats or webbing, and rerolling the chain link fabric,
thus increasing the cost of the labor required to repair a
section. '

Field splices in the webbing present an unsightly appearance
and are difficult to make (see Exhibit 13). The roll formed
aluminum channel presents a pleasing appearance and creates no

_maintenance problems other than the time required for inserting

the slats. The flat aluminum slats installed at the 45° angle
also give a pleasing appearance, but are more difficult to
install than the vertical slats, particularly at posts, where
the slats must be inserted under the tie wires.

The flat aluminum slats inserted vertically present a
slightly irregular appearance due to the inability to obtain an
adequate fit when inserting them in the chain link mesh (see
Exhibit 14). The dimensions in the wire mesh generally tend to
vary slightly, thus necessitating special purchgse ordering of
the aluminum slats to get good slat fit. The width of the_slat
{s critical because edge contact with the wire mesh determines
the pitch of the slat. If the slat is too narrow, the fit is

TCIihPD
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loose and the pitch of the slats will not be constant. If the
slat is too wide, the problem of insertion is compounded greatly.

. The uniformity of the expanded aluminum mesh is good. The
installation of an overlay of expanded aluminum on existing chain
link fabric should present no operational problems. Expanded
metal panels have been attached to the cables and tension wire
w1th010 gauge aluminum wire or hog rings with both methods
proving entirely satisfactory. Panel attachment to the posts
can @e accomplished with either stainless steel bands or 7 gauge
aluminum tie wire. Although both are adequate, material and
labor costs for installing the bands would be higher. Care
should be taken when installing the panels to insure an even
upper edge (see Exhibit 15) and to minimize tension in the panels.
en repairs are required on sections of median barrier that have
the expanded aluminum overlay on the chain link fabric, only the
expanded aluminum should be replaced.

Although the galvanized expanded steel has all the features
of the expanded aluminum, it is slightly heavier and somewhat.
more expensive than its aluminum counterpart. It also would be
expected that the bare edges of the expanded aluminum would
offer greater resistance to critical long term corrosion than
the bare edges of the galvanized steel.

As shown in the bid prices averaged in Table I, the initial
cost of the expanded metal is significantly cheaper than the
other types of glare screen tested with the exception of the roll
formed aluminum channel in chain link mesh. Although the labor
portion of the cost of installation of the expanded metal is not
available, it should prove to be less than for any of the other
types of screen tested. Thus, not only is the initial cost of
the expanded metal glare screen-barrier combination less but the
cost of installing the expanded metal over existing cable-chain
link barriers should be cheaper than for the other glare screen
materials tested. The initial cost of placing aluminum channel
in chain link mesh is competitive with the expanded metal, but
the cost of maintenance would be significantly greater because
the cost of replacing chain link mesh would always have to be

included.

The bids of the four bidders on this contract were averaged
for the separate items due to the large variation in the item
bid prices (see Exhibit 16). The primary reason for this varia-
tion in item bid prices was probably due to the lack of experi-
ence on the part of the contractors with this type of installa-
tion, There were also some problems in locating sources and
prices for the various glare screen materials specified. Subse-
quent installations of each of the screens tested would be
somewhat less expensive, but experience with the maintenance of
these screens indicates that the decrease would be insignificant,

due to the high cost of labor alone.

The bottoms of the four foot wide glare screens were
installed 12 inches above the 6 inch high raised median surface.

ClibPD
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This provided glare protection for heights up to 66 inches above
the traveled way, and placed the lower edge of the glare screen
approximately 18 inches above the pavement which appears to be
satisfactory on constant grades.

A further study has been initiated to determine the minimum
median width for which glare protection should be provided.
Studies on the effect vertical curves have on the hazard of glare
from oncoming vehicles may also be necessary to determine what
variations should be made in the dimensions of the glare screen
to insure adequate glare protection in these locations.
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EXHIBIT

POLYPROPYLENE WEBBING
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EXHIBIT 3
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PREPAINTED ALUMINUM SLATS

CIhPDF=—wWT/w.fastio.com


http://www.fastio.com/

EXHIBIT 4

AMORPHOUS PHOSPHATE CHROMATE
(*Alodine')
COLOR-TREATED ALUMINUM SLATS
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EXHIBIT 5

EXPANDED GALVANIZED STEEL
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EXHIBIT 6
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EXHIBIT 7
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PRE-PAINTED ROLL FORMED ALUMINUM CHANNEL
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EXHIBIT

DYNAMIC FULL SCALE IMPACT TEST ON CABLE-TYPE MEDIAN BARRIER
WITH EXPANDED STEEL MESH TESTED IN JULY 1961
DURING SERIES VI

TEST NO. 6

Fabric: Expanded steel mesh on impact side of barrier. 'U" of cable clamp on
impact side. Fabric not contained by cables. Fabric 18 gage galvanized

steel, 1.33 inch x 3 inch diamond, 8 foot 4 inch x 42 inch panels.

Cable; 2 each 3/4 inch - 6 x 19 IWRC @ 30 inches above pavement.

Post Footing: Type "C" 8 inch x 12 inch PCC (see Exhibit 3).

Purpoge: To test effectiveness during collision of expanded metal fabric com-
pared to previous tests on chain link fabric. Also a re-test on the
8 inch x 12 inch conecrete collar type post footing.

Performance: See Exhibit 9. All wheels remained on pavement throughout run with

a very slight yawing of vehicle. Post No. 11 pulled out of footing;
however, there was no measurable change in vehicle reaction when compared to Test
No. 2 on 8 inch x 30 inch PCC footings. The expanded metal fabric reacted very
similarly to chain link fabric under identical collision conditions. Very smooth
deceleration to 160° spin-out at approximately 80 feet from impact.

Maximum encroachment on traveled side: 18 feet.

Maximum encroachment on opposing side: 6 feet.

Opposing side 4 foot encroachment for 4/10 seconds.
Opposing side 5 foot encroachment for 3/10 seconds.
Barrier Damage: Fourteen panels (112 feet) of expanded metal gathered up at

point of spin out. The severe cracking of all post footings in
the collision zone and complete failure of one was due to “"oreen' concrete.

CIPD!
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EXHIBIT 9
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EXH
STATE OF CALIFORNIA--DIVISION OF HIGHWAYS IBIT 10

SPECIFICATION FOR EXPANDED ALUMINUYN AIGHWAY
GLARE SCREEN WITH INTERSTATE GREEN FINISH
(TENTATIVE)

The expanded aluminum mesh panels shall conform to the
Aluminum Association Alloy Designation 3105-H25 Temper and to the
provisions of ASTM Designation: B 209-62. The expanded aluminum
mesh panels shall conform to the following nominal dimensions:

Diamond size 1.33" shortway of diamond
. (center to center of .bridges)
4.0" longway of diamond .
- (center to center of bridges)

Strand size 0.050" thickness
- 0.250" strand width
Panel size 4.,0" iLWD) x 8'5" (swn)

. QOther sheet.sizes available
for special requirements

Weight per squdare foot 0.21 pound minimum

The finish for the aluminum mesh panels shall be one coat of
lst quality, high temperature baking enamel, made with a combina-
tion of alkyd, vinyl, and amino resins, or equivalent materials
formulated for roller coating application. This finish shall be
applied on both sides before fabrication in the color specified,

The colored enamel finish for the aluminum mesh shall be
Interstate Green unless otherwise specified. When Interstate
Green is specified, the chromaticity limit of the enamel finish
coat shall be within the California Division of Highways Chart
No, 23. The chromaticity measurements shall be made in accordance
with Test Method No. California 660-A. The baked enamel finish
shall be uniform throughout and shall be smooth and free from flow
lines, streaks, blisters or other surface imperfections.

The metal surface shall be treated, in power washing equip-
ment, and with a chemical conversion coating conforming with the
requirements of Federal Specification MIL-C-5541, Chemical films

for aluminum ®nd aluminum alloys.

The composition of the enamel film shall be such that the
dried film properly baked will meet the following requirements:

1. Thickness:
Dry film thickness shall be 0.8 mil minimum.

The paint thickness shall be determined by ASTM
Method D 1400-56T.

ClibPD

www . fastio.com


http://www.fastio.com/

2. Gloss:

The gloss of the enamel shall be standard medium
gloss (60° specular gloss 70 minimum when tested
according to Federal Test Method Standard #141
Method 6101). ' :

3. Color Unifofmity:

The color uniformity of the enamel after baking
shall be constant within commercial limits when
checked visually in the Macbeth Daylight Booth.

4. Coating Adhesion:

Paint adherence shall conform to Test Method No.
California 645-A, and a 4" x 8" sample of the sheet,
before expansion, shall be submitted for testing.

There shall be no loss of adhesion of the coating
to the base metal during or after fabrication of
the expanded metal panels.

The expanded metal fabric shall be tied to the top tension
wire and to the cable at approximately 24 inch intervals with
0.120 inch minimum diameter (1l gauge ) aluminum or steel wire ties
or hog rings. The fabric shall be tied to the posts at approxi-
mately 15 inch intervals, starting 2 inches from the top of the
fabric, with 0.150 inch minimum diameter (9 gauge) aluminum or

steel wire ties.

The aluminum wire shall conform to ASTM Designation: B 211,
Aluminum Alloy 1100-H18. Aluminum alloy 6061-T94, 5052-H38, or
Alclad 5056-H38 shall be used for aluminum hog rings.

Steel tie wire and hog rings shall be galvanized.

ClibPD
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EXHIBIT 11
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EXHIBIT 12
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EXHIBIT 13
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EXHIBIT 15
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EXHIBIT 16
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